Summary This Diagnosis paper constitutes the second of the IPCRG Guideline papers on the management of chronic respiratory diseases in primary care. Primary care health professionals are usually the first point of contact for patients who can present a wide range of initial symptoms which may or may not constitute their first presentation of a chronic disease such as asthma, COPD, or rhinitis. This paper is focussed upon the early identification and diagnosis of chronic respiratory diseases in primary care. It uses a symptom-based approach, and includes original questionnaires and diagnostic guides to help the primary care clinician proceed systematically through the diagnostic process.
Background
Primary care physicians treat the majority of patients with respiratory diseases. However, in most countries, specific primary care guidelines are not available. Since clinical management which follows evidence-based guidelines yields better
Introduction
Health professionals in primary care are usually the first point of contact for people presenting with a wide range of health concerns. Patients present to their family doctor or nurse with a wide spectrum of problems ranging from diagnosed and treated chronic illnesses to poorly differentiated early symptoms which may or may not constitute their first presentation of a chronic disease such as asthma or diabetes. The challenge for primary care clinicians is to determine whether or not the new symptoms represent a life-threatening emergency, a short-term problem likely to resolve spontaneously, or an evolving chronic health condition. Unfortunately, patients in primary care do not consult with a partial or complete diagnosis, as is often the case by the time patients are seen in secondary care. Table 1 lists some examples of the respiratory diseases for which patients may consult a primary care health professional.
After identifying and dealing with emergency conditions, most other respiratory symptoms can be evaluated by primary care physicians or nurses over a number of short (6 to 12 min) consultations. Primary care physicians seldom have the opportunity for the lengthy in-depth diagnostic assessment common in secondary/specialty care. As a result, patients are initially treated symptomatically in the absence of a clear diagnosis whilst the diagnostic process evolves [6] * . Conversely, the primary care diagnostic process is often bolstered by prior knowledge of the patient gained over numerous previous consultations within primary care.
This paper, part of the IPCRG Guideline, is focused upon the early identification and diagnosis of patients with chronic respiratory conditions presenting in the primary care setting. Since the availability of diagnostic resources in primary care is limited in many regions of the world, a symptom-based approach is used. However, whenever possible, lung function testing using spirometry [7, 8] *** and peak expiratory flow (PEF) measurements is required to make a clear diagnosis [9, 10] *** , [11] * Diagnosing chronic airways disease early in primary care depends upon early recognition of suggestive symptoms. To assist this process, a series of questionnaires have been developed based on questions identified in the research literature. Some of these have been published elsewhere [1] as has the background methodology for their development [12] [13] [14] [15] [16] . These core diagnostic assessment questions are intended to facilitate structured history-taking, and to supplement a complete patient history and physical examination. These Questionnaires, paired with a series of Diagnosis Guides, are presented in this paper to help the primary care clinician proceed systematically through the diagnostic process. However, the Questionnaires and Diagnosis Guides in this section are not intended to guarantee a diagnosis nor are they a substitute for clinical judgment. Rather, the tools provided should raise the clinician's awareness that the patient may be suffering from a chronic rather than an acute illness. Patients for whom a diagnosis remains in doubt after using the approach presented here should be strongly considered for referral to a site with additional diagnostic options including pulmonary function testing and specialist evaluation. Table 2 summarises the stages involved in diagnosing respiratory disease in primary care. 1. Characterize the Problem--see Figure 1 Common presenting symptoms of airways disease are: Chronic respiratory infections may produce symptoms similar to those described above. Tuberculosis, HIV, and fungal or parasitic infections may be common causes of chronic respiratory symptoms in some parts of the world. A ''yes'' answer to any of the following should raise suspicion of a chronic infectious process:
• Does the patient have fever, chills or sweats?
• Is the patient losing weight? (e.g.
Tuberculosis; Cystic fibrosis may be manifested by failure to thrive) • Does the patient produce purulent sputum, or have a purulent nasal discharge? • Does the patient live in, or has the patient immigrated from, an area with high rates of HIV or TB?
b. Exclude Non-Respiratory Causes A ''yes'' answer to any of the following questions suggests a non-respiratory origin or exacerbation in anyone aged 6 years and older: • Is there evidence of heart disease? (Chest pain, palpitations, oedema, cardiac murmers) • Is there evidence of gastrointestinal reflux -gastrointestinal disease can co-exist with and also act as a trigger factor for asthma, especially in children. (Indigestion, heartburn) [17, 18, 20, 21 ] *** [22] • Are there signs of systemic disease? (anaemia, recent weight loss, haemoptysis)
Consider malignancy or tuberculosis in patients with a history of systemic illness plus haemoptysis, and consider referring patients without a clear diagnosis to a specialist.
For children under 6, refer to Figure 2 and Tables 5-7. c. Establish chronicity A ''yes'' answer to any of these questions suggests the respiratory problem is chronic: [7] [8] [9] [10] 17, 18] The epidemiology of airways diseases is strongly correlated with age and therefore establishing the patient's age is intrinsic to a practical initial approach to diagnosis;
• Children under 6: Consider asthma. Asthma is primarily a diagnosis of exclusion in this age group since objective lung function testing is difficult. Allergic rhinitis is unlikely, and is difficult to diagnose, in children below 3-4 years of age. Food allergy rather than inhalant allergy is the main problem under the age of 5 and vice versa over the age of 5.
[23] ** Congenital conditions such as previous unrecognized heart defects, cystic fibrosis, or lung disease associated with marked prematurity must be considered.
• Children 6-14: Asthma and allergic rhinitis are the predominant airways diseases.
Any child with allergic rhinitis should also be evaluated for asthma, and vice versa [17, 18] NOTE: Any patient diagnosed with allergic rhinitis should also be evaluated for asthma. # These symptoms are usually NOT found in allergic rhinitis and the presence of ANY ONE of them suggests that alternative diagnoses should be investigated.
fumes at home or work, or chronic exposure to biomass fuel fires) and a history of prior respiratory disease helps guide diagnostic evaluation. Distinguishing the two requires appropriate lung function testing with postbronchodilator evaluation for definitive diagnosis, but taking a good history and eliciting the different patterns of symptom presentation go a long way to establishing the correct diagnosis.
Acute or chronic infection(s) or an acute event due to respiratory or cardiac disease, or a systemic condition must be considered. Other lung diseases involving areas other than the airways must also be considered, as should respiratory effects of cardiovascular or systemic disease. Chest radiography and electrocardiography, and more sophisticated imaging such as CT and MRI scanning, echocardiography and angiography, may be needed to diagnose some of these conditions. Figure 1 illustrates some of the conditions that need to be considered when patients present with respiratory symptoms.
Investigate a Specific Diagnosis or diagnoses
Having characterized the patient's problem as being possibly due to an underlying chronic airways Exclusion of other causes.
• Anterior rhinoscopy using speculum and mirror gives limited information • Nasal endoscopy (usually performed by specialist) may be needed to exclude other causes of rhinitis, nasal polyps, and anatomic abnormalities Allergy skin testing or serum specific IgE
• Confirm presence of atopy.
• Specific triggers identified.
NOTE: Any patient diagnosed with allergic rhinitis should also be evaluated for asthma. Differential diagnosis • The diagnosis of asthma in children under 6 is primarily one of exclusion, and the differential diagnosis is substantially different from that in older children.
• In general, the younger the child, the greater the likelihood that an alternative diagnosis may explain recurrent wheeze.
• Table 6 summarises alternative diagnoses to consider in young children, and Table 7 provides characteristic symptoms of each.
• • Confirm presence of atopy (high false negative rate under age 3).
• Specific triggers identified. Sweat chloride testing Exclude cystic fibrosis.
disease, the flow chart in Figure 2 enables a structured pathway to diagnosis by starting with a questionnaire appropriate for the patient's age and then using information within a diagnosis guide:
• Begin with the patient's age and presentation • Choose the most appropriate Questionnaire (in children under age 6 with recurrent wheezing, go directly to the Diagnosis Guide, questionnaire may be useful for the diagnosis of allergic rhinitis. The questionnaire in Table 3 and the diagnosis guide in Table 4 may be helpful in confirming a diagnosis. If the history in Table 3 indicates that the patient may have allergic rhinitis, proceed to the systematic examination described in Table 4 .
Classification of allergic rhinitis is integral to the diagnostic process. The ARIA [18, 30] classification of allergic rhinitis is based on symptoms as well as quality of life parameters. Allergic rhinitis Table 8 Childhood Asthma Questionnaire [32] [33] [34] [35] [36] [37] [38] [39] 1. Have you/has your child had wheezing or whistling in the chest in the last 12 months? 2. In the last 12 months, have you/has your child had a dry cough at night, apart from a cough associated with a cold or chest infection? 3. Do you/does your child have a history of hay fever or eczema? 4. Is there a family history of asthma in your (child's) first-degree relatives? 5. Have you/has your child received more than three courses of antibiotics for respiratory symptoms (both upper and lower respiratory tract) in the last 12 months? 6. In the last 12 months, has your (child's) chest sounded wheezy during or after exercise? 7. In the last 12 months, has your (child's) sleep been disturbed due to wheezing? 8. In the last 12 months, has wheezing ever been severe enough to limit your (child's) speech to only one or two words at a time between breaths? 9. In the last 12 months, have you/has your child been to a doctor, an emergency room, or a hospital for wheezing?
Scoring: A positive response to any of the questions above suggests an increased likelihood of asthma, and suggests that the patient should undergo further diagnostic assessment. Positive responses to 3 or more of the questions in bold suggest a greater than 90% likelihood of asthma. • FEV1 improves at least 12% either spontaneously, after inhaled bronchodilator, or after trial of glucocorticosteroid therapy; OR • PEF improves at least 20% after inhaled bronchodilator or after trial of glucocorticosteroid therapy. Exercise challenge with spirometry or PEF Demonstration of airway hyperresponsiveness:
• FEV1 decreases at least 12% from baseline after 6 min of exercise; OR • PEF decreases at least 20% from baseline after 6 min of exercise. Note: some children with asthma present only with symptoms associated with exercise. Home PEF diary Demonstration of variable airflow limitation:
• PEF varies more than 20% from morning measurement upon arising to measurement 12 h later in patients taking a bronchodilator (more than 10% in patients not taking a bronchodilator). Allergy skin testing or serum specific IgE
NOTE: Any patient diagnosed with asthma should also be evaluated for allergic rhinitis.
is classified by duration into ''intermittent'' or ''persistent'' disease, and by severity into ''mild'' or ''moderate/severe'' (Figure 3) .
Children
In the case of children presenting with recurrent respiratory symptoms, Tables 5-9 provide information and a series of questions that may be helpful in making a diagnosis or in deciding whom to refer for a specialist opinion. Table 5 describes the features suggestive of asthma in children under the age of 6 years. Table 6 has been adapted from Anbar RD and Lannuzzi DM [31] and is helpful in differentiating wheezing illness in children under the age of 6 years.
Once a presumptive diagnosis of asthma has been made in children, health care professionals should always be prepared to reassess and, if necessary, reconsider the diagnosis if management is ineffective or if the clinical situation changes. Many young children who wheeze with viral respiratory infections may benefit from asthma medication for their wheezing episodes, but not all will develop asthma that persists through childhood. In Table 7 , we detail the clues to alternative diagnoses other than asthma in children presenting with wheezing illness.
Having excluded other diseases in children, Table 8 provides a series of evidence-based Table 10 Adult Asthma Questionnaire [38] [39] [40] [41] [42] If new or recurrent asthma or rhinitis is suspected, assess possible occupational association: *** [22] [23] [24] , [29] 5. Do your symptoms occur less frequently or not at all on days away from work and on vacations? If yes, ask about the nature of the patient's occupation and consider 4-hourly peak flow recording at and away from work and consider referring patient to a specialist for further assessment. (see Table 12) NOTE: Any patient diagnosed with asthma should also be evaluated for allergic rhinitis *** .
questions derived from published literature that are useful in identifying possible asthma. Ask the questions in the table. Depending on the child's age, questions can be asked directly of the child (13) (14) or directed to parents/caregivers (6) (7) (8) (9) (10) (11) (12) . Given the intermittent nature of asthma symptoms, these questions should be asked over time to establish a diagnosis of asthma. Positive responses to three or more of the questions marked in bold suggest a greater than 90% likelihood of asthma. If responses suggest asthma, proceed with the suggested investigations detailed in the Childhood Asthma Diagnosis Guide - Table 9 .
Adults
In adults suffering from chronic respiratory symptoms, three questions predominate for health professionals in primary care. (i) Has this person got asthma? (ii) if so, is this due to occupational exposure? and (iii) has the person got Chronic Obstructive Pulmonary Disease (COPD)?
The questionnaire in Table 10 , and diagnosis guide in Table 11 , may be helpful in identifying those adults presenting with respiratory or nasal symptoms who may have asthma. Table 12 highlights the main features and screening method for diagnosing work-related or occupational asthma. Ask the patient the questions listed in Table 10 . A positive response to any of the questions in this table suggests an increased likelihood of asthma, and suggests that the patient should undergo further diagnostic assessment. If responses suggest asthma, proceed as detailed in Table 11 . Given the intermittent nature of asthma symptoms, these questions should be asked over time to establish a diagnosis of asthma. In addition to the questions listed in the Adult Asthma Questionnaire (Table 10 and Differential Diagnosis Questionnaire (Table 13) , the following features tend to be characteristic, but do not occur in every case:
• Onset early in life (often childhood)
• Symptoms vary from day to day • Symptoms at night/early morning • Allergy, rhinitis, and/or eczema also present • Family history of asthma Physical examination
• Expiratory wheeze on auscultation (may or may not be present).
• Increased expiratory time (may or may not be present).
• Hyperinflation (may or may not be present).
Trial of therapy
Improvement with bronchodilators or with trial of glucocorticosteroid therapy. Reversibility testing with spirometry or PEF Demonstration of reversible airflow limitation:
• FEV1 improves at least 12% and 200 mL either spontaneously, after inhaled bronchodilator, or after trial of glucocorticosteroid therapy; OR • PEF improves at least 20% after inhaled bronchodilator or after trial of glucocorticosteroid therapy.
(Note: Postbronchodilator FEV1/FVC <0.70 suggests COPD.) Exercise challenge with spirometry or PEF Demonstration of airway hyper-responsiveness:
• FEV1 decreases at least 15% from baseline after 6 min of exercise; OR • PEF decreases at least 20% from baseline after 6 min of exercise. Home PEF diary Demonstration of variable airflow limitation:
Table 12
Work-related Asthma Diagnosis Guide: [29] Definitions: [29, 43] Work-related asthma = any case of asthma where there is an association between symptoms and work, including • Work-aggravated Asthma = Pre-existing or coincidental new onset adult asthma worsened by workplace exposure, and • Occupational asthma as defined by the United Kingdom Health and Safety Executive: 'Asthma which is caused by workers breathing in substances at work that produce a hypersensitive state in the airwaysthe small tubes that carry air in and out of the lungs -and trigger a subsequent response in them'.
History
Ask any adult patient with rhinitis or asthma, which is new, recurrent or deteriorating, about their job, the materials with which they work and whether their symptoms improve regularly when away from work. If they do improve away from work, a diagnosis of work-related asthma (or rhinitis) is possible. History: common occupational asthmagens
The most frequently reported agents include:
• isocyanates • flour and grain dust • colophony and fluxes
Arange for people suspected of having occupational asthma to perform serial peak flow measurements at least four times a day. If the readings on rest days away from work are higher than on work days, and there is variation >20%, consider referring the patient to an occupational medicine specialist.
Having established that an adult patient possibly has asthma by asking the questions in Tables 10 and 13 , the investigations detailed in Table 11 may be helpful in confirming the diagnosis. For those patients suspected of having occupational or work-aggravated asthma, proceed with the Work-related Asthma Diagnosis Guide detailed in Table 12 [26] [27] [28] 29 ] *** .
Occupational asthma
Exposure to factors at work contributes to 9-15% of cases of adult asthma [29] *** Any adult with new-onset asthma or whose symptoms of asthma have worsened since starting a new job may have occupational asthma. This constitutes the only potentially curable form of asthma, provided the condition is diagnosed early and further exposure to the cause is avoided.
Work-related asthma is under-diagnosed and therefore under-treated [26] [27] [28] , [29] *** . Table 12 details how these patients may be identified earlier.
Differentiating asthma from COPD
One of the major challenges for primary care health professionals lies in differentiating asthma from COPD. Tables 13 and 14 detail two original questionnaires developed for the purpose of this diagnosis guideline. The background process of development of these questionnaires is detailed elsewhere [14] [15] [16] . These questionnaires are intended for use in primary care, for patients presenting with respiratory symptoms. Clinicians may wish to ask their patients to complete the questionnaires either before or during the consultation.
The questionnaire in Table 13 may be useful in differentiating asthma from COPD. It is intended for use in adults age 40 or older who have a prior diagnosis of respiratory disease and/or are on regular treatment for respiratory symptoms. The scoring system is provided in the box below the table.
The questionnaire in Table 14 may be useful in identifying previously undiagnosed patients who are suffering from COPD. It is intended Add up the total number of points based on the patient's response.
• 18 or fewer points suggests a diagnosis of asthma; in this case go to the adult asthma diagnosis guides (Tables 11 and 12 ) • 19 or more points suggests a diagnosis of COPD, and in this case go to Table 15 Asthma and COPD may co-exist in some patients since they are two separate respiratory diseases with differing pathology, aetiologies and natural histories. Whilst these patients are likely to score 19 or more points, if asthma is also suspected a reversibility test should be performed. An increase in FEV1 of more than 12% and at least 200 mls [7] *** indicates a diagnosis of asthma. (400 mls -according to the NICE Guidelines [8] *** )
for use in adults age 40 or older who have a history of smoking or exposure to other COPD risk factors (occupational dusts and chemicals or smoke from home cooking and heating fuel) * AND who have no prior diagnosis of respiratory disease. Table 15 COPD Diagnostic guide: [7, 8] *** summarises the steps to be taken in primary care in confirming a diagnosis of COPD, or identifying those who may benefit from a specialist opinion. Note the difference in reversibility criteria according to two sets of guidelines.
Patients who have a history of exposure to risk factors and chronic symptoms, but normal spirometry, are considered ''at risk'' for COPD. Although not all patients ''at risk'' will go on to develop COPD, all should be given intensive intervention to reduce exposure to risk factors and prevent progression of the disease [8] *** .
Whilst the questionnaires and diagnostic guides in this paper may help to confirm a diagnosis in many patients with respiratory symptoms, a specialist should be consulted if there remains any doubt, or if the patient does not respond as expected to therapy. Scoring System for the COPD questionnaire: [44, 45] Add up the total number of points based on the patient's response. 16 or fewer points suggests a diagnosis other than COPD, possibly asthma. In this case, go to the adult asthma diagnosis guides (Tables 11 and 12) 17 or more points suggests a diagnosis of COPD. In this case go to Table 15   Table 15 COPD Diagnosis Guide [7, 8] Findings that Support Diagnosis of COPD
Physical examination
The following often occur in COPD but their absence should not be used to rule out the disease:
• Expiratory wheeze on auscultation • Increased expiratory time • Hyperinflation Trial of therapy Response to treatment with bronchodilators, inhaled or oral steroids. Spirometry
• FEV1/FVC <0.70 following bronchodilator administration.
(NOTE: PEF may underestimate airway obstruction; a normal PEF should therefore not be used to exclude a diagnosis of COPD.)
• FEV1% <80% Demonstration of irreversible airflow obstruction: This is defined as below 12% FEV1 reversibility and less than 200 ml change in FEV [7] *** , or below 400 ml change in FEV [8] *** according to the GOLD and NICE guidelines respectively.
